Based on Hencky's total strain theory of plasticity, ultimate bending capacity of steel pipes can be determined analytically assuming an power hardening material. The methods proposed in this paper are able to account for the combined action of internal pressure and axial force. Good agreement is observed when ultimate bending capacities obtained from analytical solutions are compared with experimental results from full-size tests of steel pipes. Parameter study conducted as part of this paper indicates that the strain hardening effect has significant influence on the ultimate bending capacity of steel pipes. It is shown that pipe considering strain hardening yields higher bending capacity than that of pipe assumed as elastic-perfectly plastic material. Thus, the ignorance of strain hardening effect of steel material, as commonly assumed in current codes, may underestimate the ultimate bending capacity of steel pipes. The solutions proposed in this paper can be applied to the design of offshore/onshore steel pipes, supports of offshore platforms and other tubular structural steel members.
INTRODUCTION
Steel pipes are widely used in offshore exploration, drilling, production and transmission. Seabed deformation or motion due to subsidence, mudslides, and seismic activities may bend the steel pipes to failures and result in serious economical losses and severe environmental pollution. To operate safely, it is important to accurately assess ultimate bending capacity of steel pipes.
Intensive research has been carried out on the ultimate bending capacity of steel pipes in civil and offshore engineering during the last 30 years. Initial research conducted in the 1970s was focused on the experimental tests of the bending capacity of steel pipes under combined internal pressure and axial force by Bouwkamp et al. (1973) and Sherman (1976) . Using the von Mises yield criterion, a set of simplified equations for predicting the bending capacity of steel pipe subject to internal pressure and axial force was analytically derived on the base of perfectly elastic-plastic material assumption by Mohareb et al. (1995) and Bai et al. (1993 Bai et al. ( , 1997 . The predicted bending capacity coincided reasonably well with the experimentally measured bending capacity by Mohareb et al. (2001) , and solutions are adopted in DNV (1996) . Furthermore, general interaction relations for pipe subject to combinations of axial force, internal or external pressure, twist moment, biaxial bending moment, and biaxial shear force developed by Mohareb (2002) , agreed well with their experimental results. Recognizing the important influence of corrosion on bending capacity of steel pipes, Bai and Hauch (2000) extended their research on non-corroded pipes to corroded ones. Analytical solutions were proposed for calculating the bending capacity of pipes with constant-depth corrosion defects, and later were adopted by the American Bureau of Shipping (ABS 2005) for evaluation of corroded pipes.
Local buckling usually occurs before a pipe reaches to fully plastic capacity of pipe steel. Recently, study on bucking strength of pipe with relative large diameter to thickness ratio was performed experimentally and numerically by Vitali et al. (2000), Gresnigt and van Foeken (2001) , Corona et al. (2006) and Kyriakides et al (2008) . Nevertheless, steel pipes with relative low diameter to thickness ratio usually exhibit distinct strain hardening effect prior to final failure, which will allow for additional strength in the design and evaluation of pipe structure. Based on the study of Lu and Sherbourne (1992, 1993) and Khamlichi et al. (1999) on rectangular section beam with linearly elastic-plastic hardening assumption, ultimate bending capacities of power hardening steel pipes are tentatively investigated on the basis of Hencky's total strain theory of plasticity in this paper.
ASSUMPTIONS
To keep the complexity of analytical derivation of the ultimate load capacity on a reasonable level, following assumptions have been adopted: (1) Local imperfection in geometry and material is ignored.
(2) Cross section of the pipe remains circular throughout the deformation process (3) Axial strain is idealized as linear distribution through the pipe cross section. (4) The volume of pipe steel is assumed to be constant at plastic deformation, which means pipe steel is incompressible when the plastic deformation dominates the elastic deformation.
THEORETICAL BASIS

Maximum Distortional Energy Yield Criterion
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